Introduction
In 2007, the Asociación Mexicana de Gastroenterología (AMG) produced ''The Third Mexican Consensus on Helicobacter pylori''. 1 Since then, national and international articles have provided relevant information with respect to Helicobacter pylori (H. pylori) in terms of epidemiology, pathophysiology, diagnosis, resistance to antibiotics, treatment, and public health measures.
Therefore, in February of 2017, the AMG summoned a group of experts to formulate ''The Fourth Mexican Consensus on Helicobacter pylori'' and they established useful recommendations for the medical community.
Methods
The consensus was developed utilizing the Delphi process as previously described. 2 Five general coordinators were designated (FJBP, JMRT, MSGH, GPP, and JTL) and 15 experts on the subject matter were invited to participate. The coordinators performed a thorough review using the following databases: CENTRAL (The Cochrane Central Register of Controlled Trials), MEDLINE (PubMed), EMBASE (Ovid), LILACS, CINAHL, BioMed Central and the World Health Organization International Clinical Trials Registry Platform (ICTRP). The search covered the time frame of January 1, 2010 to February 28, 2017 and the search criteria included: ''H. pylori'' combined with the following terms: ''epidemiology'', ''incidence'', ''prevalence'', ''Mexico'', ''pathophysiology'', ''inflammation'', ''microbiota'', ''diagnosis'', ''differential diagnosis'', ''treatment'', ''antibiotics'', ''therapy'', ''management'', ''review'', ''guidelines'', and ''meta-analysis'' and their Spanish equivalents. All consensus members had access to the complete bibliography.
The coordinators then formulated 45 statements that were put to a first anonymous electronic vote (March 28 to April 9, 2017) to evaluate the content and wording of the statements. The consensus members issued their votes with the following responses: a) in complete agreement, b) in partial agreement, c) uncertain, d) in partial disagreement, and e) in complete disagreement.
After the first voting round, the coordinators made the corresponding modifications. The statements in which the ''complete agreement'' total was > 75% were kept and those in which the ''complete disagreement'' total was > 75% were eliminated. The statements in which the ''complete agreement'' total was ≤ 75% and the ''complete disagreement'' total was ≤ 75% were reviewed and restructured. Strength of recommendation and quality of evidence were established for each of the statements using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system. 3 Quality of evidence in the GRADE system is not only based on study design or methodology, but also on a clearly formulated question related to a clearly stated outcome measure, 4 and thus can be high, moderate, low, or very low. The GRADE system also establishes the strength of recommendation as strong or weak, and in favor of or against an intervention or statement. As shown in Table 1 , the GRADE system employs a code written in an upper-case letter to express the quality of evidence, followed by a number to indicate the strength of recommendation in favor of or against an intervention or statement.
The statements revised and graded using the GRADE system were then put to a second anonymous electronic vote (April 25 to May 7, 2017) and the results were presented at the face-to-face meeting on June 1, 2017, in Guadalajara, Jalisco. At that meeting, the statements in which agreement was > 75% were ratified. Those statements in which agreement did not reach 75% in the previous voting rounds were discussed in an attempt to reach a consensus, and if that was not possible, they were eliminated. A third voting round was then carried out.
Once all the consensus statements were established, the coordinators formulated the present manuscript, which was then reviewed and approved by all the members of the consensus.
Results
The coordinators initially proposed 45 statements. In the first voting round, 5 statements (11%) were eliminated because they did not reach consensus. The second voting round included 40 statements. In accordance with the results of the second vote, 35 statements (87%) were presented at the face-to-face meeting for ratification and 5 (13%) were to be re-voted upon. At the end of the face-toface meeting after the revision, fusion, and elimination of several statements, a total of 32 were decided upon to make up the consensus.
The final statements and voting results are presented below.
Associations/Indications

H. pylori colonization in humans induces an inflammatory process in the gastric mucosa.
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 87.5%, in partial agreement 12.5%).
H. pylori is a flagellated Gram-negative bacillus that is a potential pathogen for humans and is capable of producing different degrees of inflammation in all colonized subjects. [5] The gastric inflammatory process (gastritis) is variable and independent of the presence of symptoms. 6 H. pylori is currently considered the main cause of chronic gastritis. 7, 8 That inflammatory process is associated with the development of ulcers, atrophy, intestinal metaplasia, dysplasia, gastric adenocarcinoma (GAC), and gastric mucosa-associated lymphoid tissue (MALT) lymphoma. 7, 8 The degree of inflammation and the predominant site of colonization by H. pylori are determining factors for establishing the risk for gastroduodenal complications. 9 The predominant inflammation in the gastric antrum without atrophy is associated with a state of acid hypersecretion and its complications, such as the development of gastroduodenal ulcers. 10 On the other hand, atrophic gastritis in the corpus and antrum are associated with hyposecretion and achlorhydria and condition greater risk for the development of premalignant lesions and GAC. 11 It should be mentioned that in an important number of patients, H. pylori infection can remain asymptomatic and not progress to the complications described above, and at present that behavior is unpredictable. It is probable that factors such as type of diet, genetic susceptibility, alcohol and tobacco consumption, among others, act synergically with the bacterium to promote the development of complications. 7, 8 2
. H. pylori infection has a causal association with peptic ulcer disease (PUD).
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 100%).
H. pylori infection is the main cause of PUD. 7, 8, 12 Up to 95% of duodenal ulcers and 80% of gastric ulcers are associated with that infection. However, the large majority of patients with chronic H. pylori infection do not develop PUD, suggesting that there is a varying susceptibility in each individual. Urease is the enzyme responsible for the survival of the bacterium, whereas adhesins (BabA and OipA) facilitate adhesion to the epithelium. 5 Fifty percent of the H. pylori strains produce the vacuole-forming cytotoxin that is encoded by the vacA gene. Allelic variations associated with a greater inflammatory response have been described in that gene. The strains also have the gene associated with the cagA cytotoxin, which encodes for a high molecular weight antigenic protein (CagA) present in up to 60% of the isolations. 13 Between 80% and 100% of patients with duodenal ulcer produce anti-CagA antibodies, whereas they are detected in only 63% of persons with gastritis. In addition, genetic polymorphisms of different cytokines, such as interleukin 1 beta have been associated with the development of PUD. 14 
H. pylori infection is one of the main risk factors for developing gastric adenocarcinoma (GAC) and lowgrade gastric mucosa-associated lymphoid tissue (MALT) lymphoma.
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 94%, in partial agreement 6%).
In 1994, the World Health Organization recognized H. pylori as a type 1 carcinogen based on a solid epidemiologic association. 15, 16 It is currently considered the main risk factor for GAC and it is estimated that up to 90% of distal GAC cases are attributable to that infection. 17 Although GAC is multifactorial, it is clear that the chronic inflammation associated with H. pylori and subsequent progression to premalignant lesions (atrophy, intestinal metaplasia, and dysplasia) is fundamental. 18 Inflammation produced by H. pylori, in addition to producing hypochlorhydria, induces genetic instability, proto-oncogene activation, and alterations in the gastric microbiome. 19 In a recent meta-analysis conducted by Lee et al., 20 they combined the results of 24 studies on eradication therapy and showed that asymptomatic subjects that received treatment for H. pylori had a lower incidence of GAC than subjects that did not receive the therapy (cumulative incidence of 0.53, 95% confidence interval (95% CI) of 0.44-0.64, p = 0.037). Eradication therapy has also been reported to reduce mortality (hazard ratio of 0.26, 95% CI of 0.09-0.79) and the incidence of intestinal metaplasia or dysplasia (odds ratio of 0.56, 95% CI of 0.34 to 0.91). 21 Likewise, eradication has been shown to prevent the appearance of metachronous GAC (incidence rate-ratio of 0.54, 95% CI of 0.46-0.65). 21, 22 With respect to MALT, also known as gastric marginal zone B-cell lymphoma, 92% of the cases are reported to be infected with H. pylori. 23 That neoplasia is the result of an aberrant adaptive immune response when confronted with chronic ''immunoinflammatory'' stimuli that favor lymphoid hyperplasia and then produce apoptotic alterations, proliferation, and cellular resistance that condition the development of malignant cellular clones. 24 From those observations, in 1993 Wotherspoon et al. 25 reported that H. pylori eradication was associated with regression of that type of lymphoma (see statement 8).
Mexico has an intermediate-to-low risk profile for H. pylori-associated GAC.
Quality of evidence and strength of recommendation: B2 strong, in favor of the statement. (In complete agreement 82%, in partial agreement 18%).
GAC represents a public healthcare problem worldwide, despite the decrease in its incidence and mortality in the last decades. 26, 27 There are currently areas where incidence and mortality of GAC continue to be high, such as Eastern Asia, mainly China, Central Africa, Eastern Europe, and Latin American countries, such as Chile, Costa Rica, and Colombia. 28 In 2012, cancer held third place as cause of death after heart disease and diabetes mellitus in Mexico. 29 According to a recent study by Sánchez-Barriga et al. on trends in mortality from GAC in Mexico, 69,107 individuals died from gastric cancer within the time frame of 2000 to 2012. 30 The mortality rate per 100,000 inhabitants adjusted to the world population decreased from 7.5 to 5.6. The man:woman ratio was 1.15:1.0 and Southeast Mexico, specifically Chiapas, had the highest mortality rate due to gastric cancer (9.2, 95% CI: 8. Therefore, Mexico is considered to have an intermediateto-low risk for GAC associated with H. pylori. 28 Nevertheless, in Mexico, the relation between H. pylori infection and the development of GAC is complex and it is difficult to calculate the true risk level, given that there is no national incidence register and studies describing regional differences are lacking. In addition, there is variability in the strains reported in the different studies, health conditions and climate conditions are not the same, and resistance to antibiotics varies. 31 5. The association between functional dyspepsia (FD) and H. pylori infection is controversial.
Quality of evidence and strength of recommendation: A2 weak, in favor of the statement. (In complete agreement 75%, in partial agreement 25%).
In general, the term ''dyspepsia'' is utilized to refer to symptoms that originate in the upper abdominal region and they include epigastric pain and/or burning sensation, early satiety, and postprandial fullness. 32 The term ''uninvestigated dyspepsia'' is used in patients with symptoms in whom a diagnostic approach has not been carried out, especially through endoscopy. In the absence of identifiable structural alterations (PUD, neoplasias, chronic use of nonsteroidal anti-inflammatory drugs), symptoms are considered functional and can be the consequence of emptying alterations, impaired gastric accommodation, hypersensitivity, gastric dysrhythmias, and immunocellular alterations mediated by an infectious agent such as H. pylori. 33 The relation between FD and H. pylori is considered controversial because it is known that the prevalence of FD in population studies can reach 30%, whereas the prevalence of H. pylori infection can reach 90% in some regions. 34 According to 2 meta-analyses, the therapeutic gain of H. pylori eradication in patients with FD is only 10% (a figure similar to that of other therapies, such as proton pump inhibitor [PPI] use) and the number needed to treat is 14 (95% CI: [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . 35, 36 It was even concluded that PPI use is more costeffective in the treatment of dyspepsia than the search for H. pylori. 35, 36 There are other positions with respect to the relation between FD and H. pylori infection that are worth considering. The Kyoto global consensus report 7 stated that a subgroup of patients with dyspepsia can have symptoms associated with the infection, and that even though the current number needed to treat is 14, there are currently no criteria that can predict which patient will respond to eradication therapy. Therefore, the recommendation is to give patients eradication therapy and wait 6 months to see if there was significant symptomatic gain, which is the required time for histologic recovery. In fact, that consensus proposes that the term ''H. pylori-associated dyspepsia'' be used for those patients.
The Rome IV group of experts 32 emitted recommendations similar to those of the Kyoto consensus, regarding H. pylori infection as a ''possible'' cause of FD and that in a subgroup of patients, its eradication produces symptom resolution that is maintained for a period of 6 to 12 months.
Patients in whom dyspeptic symptoms do not improve with eradication therapy are considered the patients with true FD by the Rome IV group.
The Maastricht V Consensus is the most categorical and considers gastritis associated with H. pylori an infectious disease that causes active chronic gastritis and that eradication is the only option for curing the histologic lesion. 8 In that context, that group of experts believes that the true diagnosis of FD should be made in the absence of H. pylori infection.
6. H. pylori determination is recommended in individuals that have first-degree relatives with a history of GAC, and if positive, treatment should be offered.
Quality of evidence and strength of recommendation: A2 weak, in favor of the statement. (In complete agreement 82%, in partial agreement 12%, uncertain 6%)
There is evidence that patients with first-degree relatives that have GAC have a greater probability of presenting with chronic gastritis and premalignant lesions associated with H. pylori. 37, 38 In relative terms, those subjects have 7 times more risk of presenting with atrophic gastritis. Thus, genetic susceptibility influences the expression of the type of gastritis and subsequently the risk for premalignant and malignant lesions associated with H. pylori. Patients with H. pylori infection that have relatives with GAC are considered a high-risk group and should be offered eradication treatment.
The ''search and treat'' strategy in relation to H. pylori is recommended as a first option, before empiric antisecretory therapy or endoscopy, in patients with uninvestigated dyspepsia under 55 years of age and with no alarm symptoms.
Quality of evidence and strength of recommendation: C2 weak, in favor of the statement. (In complete agreement 45%, in complete disagreement 45%, uncertain 10%)
In other parts of the world, statement 7 is a recommendation with a GRADE level of evidence and strength of recommendation A2, but in Mexico there are no studies that clinically evaluate the ''search and treat'' strategy or that establish whether the cutoff point of 55 years of age is a low-risk or high-risk organicity threshold for the country.
In fact, that recommendation resulted in discrepancy among the participants of the consensus, given that the evidence and cost-benefit studies have reported contradictory and extremely varied results. Numerous management guides in countries with a low prevalence of H. pylori suggest the ''search and treat'' strategy as the strategy of choice in young patients with no alarm symptoms. 7, 8, 39 A predominant factor in favor of that strategy is the apparent association described between H. pylori and GAC, in which case, eradication could significantly reduce the risk for GAC. 7, 8, 39 On the other hand, it is estimated that only 5% of dyspepsia cases are due to H. pylori. 40 In Mexico, where the prevalence of H. pylori is above 70%, the strategy is controversial, and its cost-effectiveness is unknown. 39, 41 Finally, one of the positions of the Maastricht V consensus 8 on massive eradication utilizing the ''search and treat'' strategy is that it can select and create antimicrobial resistance.
H. pylori eradication is first-line treatment for localized low-grade MALT.
Quality of evidence and strength of recommendation: B1 strong, in favor of the statement. (In complete agreement 100%).
Eradication has been considered first-line treatment for that type of neoplasia, especially in cases of early-stage disease, in which the cure rate can reach 80%. 42, 43 In cases that have achieved cure, the patients should remain in follow-up. In patients that have no response or present with disease recurrence, other therapies, such as radiotherapy or chemotherapy, should be considered. 44 It is important to emphasize that in patients with MALT that are carriers of translocation t (11, 18) , H. pylori eradication therapy is not effective. 42 Even though the evidence supports that recommendation, it is necessary to know that there are no controlled clinical trials or meta-analyses on the subject, which is the reason the quality of evidence for that statement is B in the present consensus.
9. Long-term treatment with PPIs alters the topography of H. pylori-associated gastritis.
Quality of evidence and strength of recommendation: B1 strong, in favor of the statement. (In complete agreement 88%, in partial agreement 12%).
It is known that in situations of reduced acid secretion, such as in chronic PPI use, H. pylori can affect the entire topography of the stomach, thus producing pangastritis. 45, 46 That can also occur in other situations that predispose to hyposecretion, such as in the case of vagotomy. On the other hand, in situations of normal or high acid secretion, H. pylori predominantly affects the gastric antrum. 47 It is important to know the topography of H. pylori infections, to have a more appropriate sampling, as well as to predict the risk for the development of premalignant lesions. For example, severe atrophic gastritis in the corpus (with or without intestinal metaplasia) confers a greater risk for developing intestinal GAC. 48 10. The role of H. pylori as a causal agent of diseases or specific symptoms has not been confirmed in the pediatric population.
In the majority of cases, H. pylori is acquired before 12 years of age through an intrafamilial transmission route. 49, 50 Other associated factors are: over-crowded Quality of evidence and strength of recommendation: B2 weak, in favor of the statement. (In complete agreement 47%, in partial agreement 23%, uncertain 15%, in partial disagreement 15%). living conditions, low socioeconomic level, and poor hygiene. 51, 52 The diagnosis in children is difficult to make, given that symptoms such as abdominal pain, nausea, vomiting, and occasionally diarrhea, are not very specific.
Even though some studies have established a relation between recurrent chronic abdominal pain and H. pylori, a recent meta-analysis found no such association. 53 Similar to what occurs in adults, children whose digestive symptoms improve after eradication are those that have signs of PUD. 54 In general, routine treatment for children with H. pylori infection and abdominal pain is not recommended. 55 Some studies have shown that children with refractory iron-deficiency anemia improve after eradication treatment. 56 However, the most solid evidence in that respect is in the adult population (see statement 11). Evidence is very controversial regarding the relation between H. pylori infection and short stature, difficulty to gain weight, type 1 diabetes mellitus, and celiac disease. 55 11. There is evidence of an association between H. pylori infection and unexplained iron deficiency anemia and idiopathic thrombocytopenic purpura. H. pylori search and treat strategy is recommended in those cases.
Quality of evidence and strength of recommendation: A2 weak, in favor of the statement. (In complete agreement 75%, in partial agreement 25%)
The mechanism by which H. pylori induces the alterations in the iron reserves is not completely understood, but it appears to involve several routes, including gastrointestinal blood loss, reduced dietary iron absorption, and increased iron uptake by the bacterium. 57 Antibodies have been identified that are directed against epitopes of gastric mucosal cells in atrophic gastritis that involve an autoimmune mechanism triggered by H. pylori and directed against the parietal cells through a phenomenon of molecular mimicry. 57 In a meta-analysis published in 2008, Muhsen and Cohen 58 reported that iron-deficiency anemia was 2.6 times more frequent in patients with H. pylori than in subjects with no infection. A group of authors 59 recently confirmed in a meta-analysis of 14 studies that patients with H. pylori had a 1.72 risk of presenting with iron-deficiency anemia. Moreover, eradication produced an increase in serum ferritin levels.
With respect to idiopathic thrombocytopenic purpura, there is evidence in adults that eradication treatment produces an increase in platelets. In a 2009 systematic review by Stasi et al., 60 they showed that up to 90% of patients had a favorable response (43% with complete resolution and 50% with an increase of at least double the number of platelets). Based on that, the American Society of Hematology 61 considers that H. pylori infection should be searched for in adult patients with ITP (quality of evidence and grade of recommendation C2) and eradication therapy offered to the patients that result positive (quality of evidence and grade of recommendation B1). Even though the pathophysiologic mechanism is unknown, it has been proposed that some H. pylori peptides can mimic platelet antigens, triggering an autoimmune response. 62
Diagnosis
The most sensitive and specific noninvasive test for diagnosing H. pylori infection and confirming treatment response is the labeled urea breath test. Another alternative is the monoclonal antibody-based stool antigen test.
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 88%, in partial agreement 6%, uncertain 6%).
The labeled urea breath test is a simple, relatively economic, and widely available test. It has 96% sensitivity and 93% specificity. 63 The test utilizes a 13 C or 14 C isotope. The former is the most widely used, given that the latter is a radioactive isotope and therefore is not recommended in children or pregnant women. The labeled urea breath test is used for both diagnosing H. pylori and confirming its eradication. 8 The determination of monoclonal antibodies directed against H. pylori antigens in stool through ELISA is an excellent diagnostic alternative that is comparable to the breath test in relation to sensitivity and specificity. In the meta-analysis and systematic review by Gisbert et al., 64 sensitivity and specificity for the diagnosis of infection prior to treatment was 94 and 97%, respectively. In Mexico, the cost is slightly lower than that of the labeled urea breath test, but it appears that adherence to the test in stool is lower. The availability of the monoclonal antibody-based stool antigen test is also lower than that of the labeled urea breath test.
13.-The detection of serum anti-H. pylori antibodies is useful for epidemiologic studies.
Serum antibody detection tests are widely available and low-cost, with an approximate sensitivity of 95% and a specificity of 90%. 65 Those values can vary greatly (57 to 100%), depending on the commercial test utilized. 66 The tests should be locally validated. 67 In addition, the anti-H. pylori antibodies do not distinguish active infection from exposure. Antibody detection is extremely useful in epidemiologic studies 68 and can also be useful in special situations in which the results of the breath test and/or stool antigen can be affected, as can occur in cases of gastrointestinal bleeding, atrophic gastritis, and MALT. 66 14.
-When performing tests for H. pylori diagnosis, the use of antibiotics and/or bismuth should be suspended four weeks prior to the test. PPIs should be suspended at least two weeks before testing.
Antibiotics and compounds with bismuth have antibacterial activity and must be suspended 4 weeks before the breath test or stool antigen test, so that if there is a bacterial load, it can be detected by the tests. During its use, bismuth has a reported frequency of false negatives of up to 55% in the breath test and 15% in the stool antigen test. 69 PPI use reduces the sensitivity of the breath test and the stool antigen test because the increased intragastric pH consequently reduces the bacterial load, mainly in the gastric antrum, leading to false negatives of up to 30% in the two types of tests. 70 Parente et al. showed that a 7-day removal of those drugs was sufficient for normalizing the test results, but 14 days was considered the safe interval. 71 It is important to comment that the use of antacids does not modify the results of those tests, but the prolonged use of H2 receptor antagonists has a minimal effect on them, possibly related to the development of tolerance, which is characteristic of those drugs. 72 15. The decision to perform endoscopy should be based on the clinical context of the patient, and if H. pylori is suspected, gastric biopsies should be taken.
The decision to perform endoscopy depends on the comprehensive evaluation of each patient. 73 Indications include: patients above 50 years of age with symptoms of dyspepsia with alarm symptoms (anemia, weight loss, dysphagia, gastrointestinal bleeding) or patients that do not respond to empiric treatment. 74 The search for H. pylori alone is not a valid indication for endoscopy. 64 When endoscopy is carried out for a different indication and H. pylori infection is suspected, samples of gastric tissue should be taken for a rapid urease test (RUT) and histopathologic analysis according to the updated Sydney protocol (see further ahead). 75 
When performing endoscopy, the RUT is the firstline diagnostic test for investigating H. pylori infection.
The RUT is a direct test for active H. pylori infection. It depends on the presence of the enzyme, urease, Quality of evidence and strength of recommendation: A2 weak, in favor of the statement. (In complete agreement 82%, in partial agreement 18%) which is produced by the bacterium. Urease catalyzes the hydrolysis of urea into ammonia and CO 2 . RUT has a sensitivity of 90-100% and a specificity of 97-99%. 64, 76 A sample from the gastric antrum and one from the corpus are sufficient for maximizing the diagnostic yield. The rapidness of the result depends on the bacterial density and the test may require 24 h. The main causes of false negatives are PPI and antibiotic use, atrophic gastritis, intestinal metaplasia, and recent gastrointestinal bleeding. Less frequently, false positives can be due to the presence of other urease-producing bacteria, such as Proteus mirabilis, Citrobacter freundii, Klebsiella pneumoniae, Enterobacter cloacae, and Staphylococcus aureus. 7, 39 The RUT has the advantage of fast results for immediate treatment commencement. It should be noted that the RUT identifies the presence of H. pylori, but it does not evaluate the grade of gastritis or the presence of premalignant lesions. 64, 75 17. To adequately evaluate gastritis, atrophy and/or intestinal metaplasia due to H. pylori, samples should be obtained through endoscopy, in accordance with the updated Sydney protocol.
Quality of evidence and strength of recommendation: A2 weak, in favor of the statement. (In complete agreement 88%, in partial agreement 12%).
H. pylori infection is a continuous process that progresses to chronic inflammation and can evolve to atrophic gastritis, intestinal metaplasia, and finally cancer, according to the sequence proposed by Correa et al. 77 Therefore the histologic characterization of gastritis, as well as the presence of premalignant lesions, have prognostic value in relation to both gastroduodenal complications and the development of GAC. 78 Following the updated Sydney protocol is recommended for efficient sampling, which includes the taking of 5 biopsy samples: 2 from the greater curvature and 2 from the lesser curvature at the level of the gastric corpus and antrum at 3 cm from the pylorus and 1 sample from the incisura to maximize the identification of premalignant lesions. 75 Which patients need endoscopic surveillance of the lesions is determined by their severity and extension. That is based on a staging proposal for stratifying GAC risk that considers the gravity and topographic extensions of atrophic gastritis and intestinal metaplasia, called the Operative Link for Gastritis Assessment (OLGA) and Operative Link on Gastric Intestinal Metaplasia (OLGIM), respectively. 79---81 The OLGA and OLGIM systems are endorsed by the European Society of Gastrointestinal Endoscopy (ESGE) and the European Helicobacter Study Group (EHSG). 82 Atrophy is classified on a scale of 4 levels (0-3) in accordance with the Sydney system scale. 79 The OLGIM scale tends to replace the OLGA system for detecting patients with gastric alterations that have premalignant potential and basically replace the atrophy score with only an evaluation of intestinal metaplasia. 79---81 Gastritis staging organizes the histologic phenotypes of gastritis along a progressively increasing scale of risk for gastric cancer from the lowest (stage 0) to the highest (stage IV). 79---81 18. The eradication of H. pylori infection should be confirmed through a breath test or a monoclonal antibody-based stool antigen test at least 4 weeks after the completion of the antimicrobial regimen.
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 82%, in partial agreement 18%).
It is of the utmost importance to confirm infection eradication after the antimicrobial regimen because infection persistence can have important clinical consequences, such as the recurrence of duodenal ulcer, MALT lymphoma, and/or the risk for developing premalignant lesions or GAC. Noninvasive tests (breath test or stool antigen test) are recommended at least 4 weeks after having completed the antibiotic regimen and at least 2 weeks after having suspended PPI use, to confirm H. pylori eradication. 83, 84 Endoscopy is not indicated to confirm eradication. 85 
H. pylori eradication and the absence of recurrence after treatment should be corroborated through a breath test or monoclonal antibody-based stool antigen test.
Quality of evidence and strength of recommendation: B2 weak, in favor of the statement. (In complete agreement 82%, in partial agreement 12%, in complete disagreement 6%).
Even though eradication with a first antibiotic regimen is confirmed, the risk for recurrence should always be contemplated. Recurrence is greater in regions with a high prevalence of H. pylori infection, such as Mexico, where recurrence the first year varies from 11.7 to 18.8%. 86, 87 That can be attributed to one of the following causes: a) recrudescence of the infection (temporary disappearance of evidence of the infection with later reappearance of the same strain) or b) reinfection (new infection caused by another strain of H. pylori). The differentiation between the two requires molecular analysis of the strain. 86, 87 Corroborating that the patient has no recurrence after the first treatment, carried out through noninvasive tests, is recommended. The time at which that is done varies (6 to 12 months) and there is limited evidence with respect to that in Mexico. 86, 87 20.-In Mexico, antimicrobial susceptibility evaluations should be carried out to validate the efficacy of the treatment regimens recommended in the international guidelines.
Quality of evidence and strength of recommendation: C1 strong, in favor of the statement. (In complete agreement 94%, in partial agreement 6%)
There is worldwide evidence of growing antimicrobial resistance by H. pylori to the currently recommended eradication regimens. In fact, in February of 2017 the WHO issued a list of 16 bacteria with important antimicrobial resistance that threaten the health of humanity, and one of them is H. pylori. 88 That resistance varies in different geographic regions, even within the same country. 88 In Mexico, in a systematic review by Camargo et al., 85 they reported resistance to clarithromycin of 13% (IC 7-20), to metronidazole of 60% (IC 47-72), to amoxicillin of 4% (IC 0-13), to tetracyclines of 2% (IC 0-9), and to dual metronidazole/clarithromycin of 13% (IC 6-21). 89 Undoubtedly those figures vary geographically, regionally, and temporally, and are related to local uses of antibiotic therapy, including that for other indications. 90, 91 Regional studies are required in Mexico that evaluate sensitivity to antibiotics utilizing correct methodologies and including the antimicrobials used in the eradication regimens, mainly macrolides, metronidazole, and quinolones. H. pylori infection is commonly treated with the combination of 2 or 3 antibiotics and a PPI, taken concomitantly or sequentially, for 7 to 14 days. In clinical practice, the course of initial eradication therapy is called ''first-line therapy''. The 2007 AMG consensus guidelines recommended treatment with a PPI, clarithromycin, and amoxicillin for 14 days, or substituting amoxicillin with metronidazole in patients allergic to penicillin. At that time, the reported eradication rate varied from 70 to 85%. 1 We should emphasize that no treatment regimen guarantees H. pylori infection cure in 100% of the patients. In fact, today there are few regimens that reach eradication rates above 90%. 92 In addition, there is growing concern with respect to triple therapy with clarithromycin. In Mexico City, susceptibility to 3 antibiotics in 195 strains of H. pylori isolated from the same number of patients was studied. Eighty percent of the strains were resistant to metronidazole, 24% were resistant to clarithromycin, and 18% showed transitory resistance to amoxicillin. In addition, resistance to 2 or more antibiotics increased significantly from 1995 to 1997 and was more notable for clarithromycin, which increased from 10% in 1995 to 27% in 1997. 93 In a 2010 meta-analysis, eradication rates of only 22% were reported in cases of H. pylori strains that were resistant to clarithromycin, contrasting noticeably with the success rate of 90% in cases with strains that were sensitive to clarithromycin. 94 Therefore, if resistance to clarithromycin is currently > 15%, first-line treatment with amoxicillin and clarithromycin should no longer be used. Even though in some areas the eradication rate with the triple therapy could be above 80%, considering the information stated above, the recommendation to use that regimen is up to the judgement of the treating physician.
22. In regions with rates of resistance to clarithromycin greater than 15%, beginning treatment with quadruple regimens with or without bismuth is recommended.
Quality of evidence and strength of recommendation: B2 weak, in favor of the statement. (In complete agreement 100%).
Today, the eradication rate with triple therapy with clarithromycin is below 80%. 91, 95 Based on the experience in other parts of the world, using quadruple therapies, with or without bismuth, as described in the following section, is recommended. 96---98 23. In regions with elevated dual resistance rates (clarithromycin and metronidazole), such as Mexico, quadruple therapy for 14 days is recommended as firstline treatment, considering the following 2 regimens as possible options: The efficacy of quadruple therapy with bismuth is not affected by resistance to clarithromycin. Resistance to metronidazole has a minor impact on the efficacy of quadruple therapy with bismuth, and in many cases the high resistance to metronidazole has been reported ''in vitro''. 96 In addition, resistance can be partially overcome by increasing the dose, duration, and frequency of administration. 97, 98 Thus, in regions where resistance to clarithromycin is high, such as in Mexico, or in patients that have been treated with macrolides for any reason, quadruple therapy with bismuth for 14 days should be strongly considered first-line therapy. 99 The quadruple therapy recommended herein consists of a PPI every 12 h with metronidazole 500 mg four times a day, tetracycline 500 mg four times a day, and bismuth subsalicylate 300 mg or bismuth subcitrate 150-300 mg four times a day for 14 days (fig. 1 ). In the third AMG consensus guidelines, quadruple therapy with PPI, bismuth, metronidazole, and tetracycline was also recommended. 1 A recent metaanalysis that included 12 clinical controlled trials (CCTs) and 2,753 patients, reported eradication rates in the intentionto-treat analysis of 77% with the quadruple therapy with bismuth vs. 69% with the triple therapy with clarithromycin (difference of risk = 0.06, 95% CI: -0.01 to 0.13). 92 A recent more robust and complex analysis model, called ''network meta-analysis'' that provides a global estimate of the comparative treatment effectiveness of a condition, combining direct and indirect evidence, included different treatment regimens for H. pylori, and found that 10-14 days of quadruple therapy with bismuth was superior to a 7-day regimen of triple therapy with clarithromycin (85 vs. 73%, RR = 1.17; 95% CI 95%:1.12-1.21). 92 Another option is the so-called concomitant therapy that consists of a PPI every 12 h, amoxicillin 1 g every 12 h, clarithromycin 500 mg every 12 h, and nitroimidazole 500 mg (tinidazole or metronidazole) every 12 h for 14 days. That recommendation is supported by data from a meta-analysis that included 19 clinical trials on concomitant therapy with 2,070 patients with H. pylori infection and showed a cure rate of 88% (95% CI: 85-91%). 100 In addition, in the CCTs that compared concomitant therapy (481 patients) with triple therapy with clarithromycin (503 patients), the cure rate in the intention-to-treat analysis was 90 and 78%, respectively (OR of 2.36; 95% CI: 1.67-3.34). 98 The majority of those studies were conducted in Europe or Asia and only one was conducted in Latin America. Finally, the consensus group recommends that, when employing concomitant therapy, the most appropriate duration is at least 10-14 days.
Mexico
It is important to comment that some current limitations to those regimens are the scant availability of subcitrate of bismuth and tetracycline in Mexico, the adverse effects of metronidazole, the need for a higher dose of medications, and a greater probability of poor treatment adherence.
24. If first-line eradication treatment fails, the antimicrobial susceptibility of the H. pylori strain should be studied, isolating it through endoscopy with sampling and tissue culture, to adjust treatment and improve the eradication rate.
Quality of evidence and strength of recommendation: C1 weak, in favor of the statement. (In complete agreement 76%, in partial agreement 24%).
Ideally, H. pylori eradication therapy should be based on local resistance patterns and each patient's history of exposure to antibiotics. Unfortunately, such ''targeted'' therapy is not possible and empiric regimens are employed, which facilitates resistance to antibiotics. In some regions of Mexico, there is information about patterns of resistance to antibiotics during treatment of H. pylori infection. 93,101---105 Evidence shows that therapy guided by culture and sensitivity tests is better in the intention-to-treat analysis (RR, 0.84; 95% CI: from 0.77 to 0.90; p<0.00001), at a lower overall cost. 106 However, tests to determine resistance to antimicrobials are not available in all the geographic regions of Mexico, and their accessibility requires the support of governmental healthcare institutions and policies. 8, 91 25. If it is not possible to evaluate the resistance to antimicrobials, a second-line regimen should be considered that includes high doses of PPI, amoxicillin, bismuth subcitrate, and a different antibiotic from the one utilized in the first regimen.
Quality of evidence and strength of recommendation: C1 weak, in favor of the statement. (In complete agreement 88%, in partial agreement 12%).
The selection of a salvage regimen in cases of persistent H. pylori infection after one or more eradication attempts is an increasingly frequent scenario. The most important determining factor for eradication treatment success is the sensitivity or resistance of H. pylori to the antibiotics used. 107 If it is not possible to determine resistance, empiric decisions must be made. In that sense, clarithromycin and fluoroquinolones should not be reused empirically, because resistance is not resolved through an increase in the dose, treatment duration, or the frequency of administration. 97, 98, 108 However, amoxicillin and tetracycline can be reused, given that resistance is rare even after their previous use. 105 In general, the reuse of metronidazole should be avoided, but as mentioned above, resistance decreases with an increase in the dose. 97, 98 Thus metronidazole can be reused as a component of a bismuth-containing quadruple therapy course for 14 days, especially if previous use was brief or lowdose.
The available information about salvage regimens has been obtained from studies outside of Mexico, but the consensus group has based its recommendations on analyses conducted in North America from the year 2000. The use of clarithromycin or levofloxacin as a salvage regimen is considered an option if the patient received previous first-line treatment with a bismuth-containing quadruple therapy. Quadruple therapy with bismuth or a salvage regimen with levofloxacin are preferred options if the patient received a first-line treatment that contained clarithromycin. The following three regimens can be considered for use with salvage regimens:
• Bismuth-containing quadruple therapy for 14 days • Levofloxacin-containing triple therapy for 14 days • Concomitant therapy for 10 to 14 days
The efficacy of sequential therapy guided by genotype determination of bacterial resistance in third-line treatment has been reported. After second-line treatment failure, treatment should be guided by susceptibility to antibiotic testing, whenever possible. 109 The consensus group recommends that in the case of treatment failure with a second regimen, the patient should be sent to a referral center to evaluate H. pylori antibiotic susceptibility.
26. In cases of penicillin allergy, the quadruple regimen with bismuth is recommended.
Quality of evidence and strength of recommendation: C2 weak, in favor of the statement. (In complete agreement 76%, in partial agreement 18%, uncertain 6%).
Bismuth-containing quadruple therapy is one of the regimens today that does not contain amoxicillin that can be used in patients that are truly allergic to the drug. If treatment with 1 or 2 eradication regimens has failed in a patient that is allergic to penicillin, verifying that the patient truly is allergic to the drug is recommended to determine if regimens with amoxicillin can be used. Numerous studies have shown that, even though 5-10% of the population is reported to be allergic to penicillin, ∼90% of those patients have negative skin tests and can tolerate penicillin with no hypersensitivity. 110
Public health
The prevalence of H. pylori infection in Mexico is declining in the younger generations.
Quality of evidence and strength of recommendation: C1 strong, in favor of the statement. (In complete agreement 100%).
In Mexico, a decrease in the prevalence of H. pylori infection has been reported, especially in children and young adults. 111---115 For example, in 1998, Torres et al. 51 found that after 10 years of age, 50% of the children were infected with H. pylori and that figure rose to 70% when they reached the age of 20 years. Almost 10 years later, the same group of researchers found that prevalence descended close to 10% in young adults and to 15% in children between 11 and 14 years of age. 116 Even though the descent could be attributed to multiple factors, it is assumed that there could have been improvement in the socioeconomic conditions of Mexico within that time frame. Nevertheless, it is important to recognize that those results can vary in the different geographic regions of the country.
H. pylori eradication reduces the inflammatory response, and when treatment is opportune, it reduces the risk for progression to premalignant lesions (atrophic gastritis and intestinal metaplasia).
Quality of evidence and strength of recommendation: A1 strong, in favor of the statement. (In complete agreement 88%, uncertain 6%, in partial disagreement 6%).
H. pylori eradication has been shown to detain the progression of premalignant lesions in patients that receive treatment, especially in those with early and non-severe lesions. 117 Thus, H. pylori eradication is a basic aspect of primary prevention strategy in the development of GAC, especially if it is eradicated when premalignant lesions are at an early stage. 118, 119 29. H. pylori eradication to prevent the development of GAC is cost-effective in geographic areas with a high risk for that disease.
Even though GAC incidence is decreasing in some populations, the absolute number of cases is increasing, due to both the growth and aging of the populations. 120 H. pylori eradication in populations with a high risk for GAC has been shown to be associated with a reduced GAC incidence rate. Economic analyses show that it is a cost-effective measure. 121 
The eradication of H. pylori in the general population is NOT recommended as a strategy for GAC prevention in Mexico.
Quality of evidence and strength of recommendation: B2 weak, in favor of the statement. (In complete agreement 88%, in partial agreement 12%).
In areas with a low incidence of H. pylori and in those in which important risk factors or the development of GAC have not been described, the generalized eradication of the bacteria is not recommended. As is expressed in statement 4, eradication in the general population is not recommended, given that Mexico is a country with an intermediate-to-low risk for the development of GAC. 28 Indiscriminate eradication can lead to the development of resistance to drugs, increase community Clostridium difficile infection, and elevate the prevalence of diseases negatively associated with H. pylori colonization, such as GERD, Barrett's esophagus, asthma, and obesity.
The presence of premalignant lesions (atrophy/intestinal metaplasia) requires adequate histologic stratification and periodic endoscopic surveillance.
Quality of evidence and strength of recommendation: B2 weak, in favor of the statement. (In complete agreement 82%, in partial agreement 18%).
Based on the current knowledge about the biology of gastritis and incorporating the experience acquired worldwide through the application of the updated Sydney System, utilizing the OLGA and OLGIM staging systems is recommended, as expressed in statement 17. With respect to the periodicity of endoscopic surveillance, even though it is debatable and might not be applicable in all populations, the European Group for the Surveillance of Premalignant Lesions of the Stomach recommends that endoscopic surveillance be offered every 3 years to patients with atrophy or extensive intestinal metaplasia in the antrum and corpus with no displasia. 82 On the other hand, in the case of low-grade dysplasia, endoscopic surveillance is recommended every 12 months, and in the case of high-grade disease, every 6 months. 82 When there are visible or evident endoscopic lesions, resection for detailed histologic study is recommended.
In the Mexican population there are no studies on that subject and the cost-benefit of those surveillance regimens must be evaluated.
Educational campaigns should be promoted to provide information about the influence of H. pylori on health and its relation to gastrointestinal diseases.
Quality of evidence and strength of recommendation: D1 strong, in favor of the statement. (In complete agreement 82%, in partial agreement 18%).
It is very important for the general population to be aware of the significance of H. pylori and the diseases it causes, to facilitate diagnosis and early treatment. The participation of the population is essential in recognizing alarm symptoms and the clinical manifestations that require the medical attention of a specialist.
Likewise, educational campaigns are recommended for healthcare professionals that provide primary care to patients in Mexico. For example, in a recent study by Cano-Contreras et al., 122 430 general practitioners were surveyed with respect to the diagnosis and treatment of H. pylori in Mexico, and the results showed there is a great lack of knowledge about the theme.
Conclusions
The present consensus provides updated recommendations adapted to the Mexican population with respect to the epidemiology, diagnosis, and treatment of H. pylori infection. It identifies many areas in which evidence is scarce or null Mexico, highlighting the need for studies to be conducted that are areas of opportunity for research.
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